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[»kir]" mmm 

- > h M i: 1 1 mm H 5: ^ A^T r ic i: y , t«IBS« Jb tc-fBSiii;© 

(O^lK^MIi (%) SrXIfi, ttffB?^*P^ra (45-) SrY^ltL, Jffi^$: (X, Y) H 
bT, ,^,A (5 0, 1. 0) , j^,B (3 0, 1. 8) , *C (10, 4. 1) , 
j^,D (0, 15) , ,^,E (0, 0. 5) , ;S:t?*F (5 0, 0. 5) 
=g-.^,lC J:-oTH*ti:feMig^A B CD E F ^ H ^r^M^'rSM*^ 

1 IC3B«® pM^«^^#:(Z)^)g:&^fe„ 

[»^«3] «=K(Z)±IC, mS«®MS5:lilS9 5 0-CJe^±{C«i#bT, pMK 

- /N° > h M ^1 ^ma^ i: 1 1 mm i: # A-r r j; y , MSaa^Ji izm.m.tfi(D 

(DTi^mmm. (%) srxij, mm^^m^m cc/is-) srYiHiiL, j^^$r (x, y 

) i: LT, (5 0, 2 5 0), ,^,P (3 0, 1 4 0), .^,Q (10, 61) 
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, *R (o", 1 7) , .^,S (0, 5 0 0), RXJ^AT (5 0, 5 0 0) X^m^tl 
[0 0 0 1 ] 

[0 0 0 2] 
[0 0 0 3] 

"t^ix. ^mt. mmmz'^uizmi^x%^mux;^^tcpmm^m^mmz 

[0 0 04] 

&.r. ^m^i 0- 1 3 b b 7 b-^^mizmm-^tix\t^^. jKxhT--u> 

^^A^^M'S;^^&5l5®pM^'f^:^^^^#:®ig5t^^^cov^Tm^•r-g>o 
[0 0 0 5] 
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m2 0 0 0 — 2 1 2 3 5 6 



r'®ii#ictt. mm^m%mm.^ (movpe) ^$:Mv^T, i^-■7T-rT)b^e> 

^:if::^$:^^y T:35f:^i:bT#Ab,-«5^M$: 110 OTC ^ LT P^^fb^^ 
[0 0 0 6] 

lZ-^^l,^WS:^ (A pplied Physics Letters, vol. 
7 2, (1 9 9 8), p. 1 7 4 8) ^C:^LTV^S J:-51C, ^^^^X@CJ3t-t 

^yi^^mmma^z. 4%^^e>3. 7%icJi}!jnL.fc;^i-tT':^ips{cMg®?sffi^b*^^"»; 

iiA^T'^^v>o ^®Ji, <Sv^7K^^i;^T'pMM^^:^^^#^?:^;S$-^-g>h. ^ffi 

[0 0 0 7] 
[0 0 0 8] 

, BP t. p p M K - A > h S «M^^H 
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[0 0 0 9] 

[0 0 10] 

[0011] 
[0 0 12] 

[^^®^ji®j^^] 

LT, pMF-A>b^.i:^^^i:llll^^.i:^#A-rsri:lcj;»;, t&ffiS^ 
^tc-e^m^pM^^fc^^^^^cM^rj^^-rspMSfb^^^^^f^lcM^^f^x^i:, m 

o-CA^^BiS? 0 ot:*■el^Tt--g>ra^cfev^T, pM^^t;^^^M*^^(Z)i£^m 

h *^ T' ^ -5 ^: v^ e> f^M o 
[0 0 13] 

(^) $:Y®|tb, M^S: (X, Y) ilLT. ^.A (5 0, 1. 0) , 
B (30, 1 . 8 ) , j^,C (10, 4. 1),,^,D(0, 15),;^,E(0, 0 

. 5) , jscxfAF (5 0, 0, 5) xm^n^^.^Az^^xmtnt=.mmABc 
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■'[0014] 
[0 0 15] 

*P3SS ("C/^)-) ?:Yi!|i:L, (X, Y) iiUT. j^,0 (5 0, 2 5 0) 

, ,^,P (3 0, 1 4 0), *Q (10, 61), ,^,R (0, 1 7) , ,^,S (0, 
5 0 0) , ^ttJf,^,T (5 0, 5 0 0) •e^$tie#,^,tC*oTffltnfcfH^OP 
Q R S Tpi-Vm^ ^tl^Z-t: -r S =fe;(Z)T?fe U , ?^JPX@IC fel-tS p M K 

[0 0 16] 
[0 0 17] 
[0 0 18] 

(mm<Dmm i ) 
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#2 000 — 212356 

[0019] 

1 ic?)iaig$:^l 0 0 0X^iLLXmmitS7.&Xfyl^mitf7.^mi^^i)^^. m^i 1 

[0 0 2 0] 

mz^ «^l 1 ®IS^$:^5 5 0TClc^T?|^T$iir, U T^tf::^ ^ bT^^ 

c ) ^^mVX. m^l l(Z)^ffi_hlC. A^y:7TMl 2%:mmv^o 
[0 0 2 1] 

ri?ClC, jKiS^^®TMG<D^^$: — H.jL«?)T, S: I?J 1 0 5 OTClC^l? 

Ti:TMGi:^^::^.S/^^^^>^$^~al::l;l/V^^*S/l>i^ CpgMgiiligfa; 
"t-So ) $:#fcj^LT. pMK-vt> hT'S>€>MgS: K-yL:tGaN7b^e>J&Sp 
M^fbi^^^^M 1 3 v'tMI 2±lc?^^L>to 

[0 0 2 2] 

T. mmii:^tyi(.miS^iiry'^~r^mvt3tff^i^. *«i i csd^S^?: i o 5 o 
jfcbT. #K^^xi:LT^5l:;f;x$:|^b;^*>^, «=tg 1 1 ©MSi^U 0 0 *CJB( 
[0 0 2 3] 

3rT% *^^9<z)^i(Z)pM^ei^^##:(D^)t^^ii, ^^^px@^c^v^T, 

[0 0 2 4] 
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[0 0 2 5] 

t.> 0 5 OrT-Mg K-^GaNMS:J^mL/fc^> ?^^|IX@^CJ3^^T 

^ o%® 2 3iyT'^f ofco H2*^breb*^3&J:^^c, TKmrnrnf)"^ s 0 %<Dm^. 
KSs 0 ox:^M4\^.iHyX 9 5 o"c~7 o 0 x:(DummxiE^^^ V rmm.(Dm 

rmm(D^rii^3^^tit^i}K -e®^mtt/h^*^ofcc fiPt.. 9 5ox:~7oox: 

^fi? b T ^ D fc7K^*^^# L :t t) © h ^x. n -5 o 
[0 0 2 6] 

[0 0 2 7] 

icJ3i'JSiE?L=^-v vrm&izM-r^^Q 5 or;*>e>iig7 0 ot:^-e®««?^r*|i^ 

m^^^^^-r^'^yX':^^. W^. 0 5 OTCT-Mg K-yb}tG 

aN»$:?^^b;t^, ?^^PXS^C^V^T, m^<D'^mmmX7 0 OX^^Xil^nL 



1 



ailE4t 2 0 0 0-3 0 



#200 0—212356 



%t:h. >!K^mS$:5 0%. 3 0%. 10%, 0 %(Z) 4 j1 V T^f o H3 

o^^cm~^iif£^7^mmm^^i^t=.t^m. 7i<.mmmi}^5 0%. 30%, 10%, 
HP*,, vm^^m^nvxmmm^mix 1 oi^cm~^jstj:^5t^-rsfci?)icid:, 

>!K^^i;g*^5 0%, 3 0%, 10%, RX^O%<Dm^X. »^mig*^DS9 5 0 
*^e>fllS7 0 0*C*tr(D?^iP^ra*^#^ 1. 0:$>, 1. 84>> 4. 1 .SltJ^ 1 5 

-r i^SM**^ -5 r i: o fee 

[0 0 2 8] 
[0 0 2 9] 

^jb^lil&9 50"C*>e>liiS70 or^'ei^Tt-€>^{c, pMK-^'n"^ h(Z):^?Stt-fb3&^ 
#ffl^(D*^aS (%) $:X$fi, »«S^7b^llf&9 5 0'C~ll^7 0 OX:(Dm<Dnm 

mm i^y ^Ymtv. mm^ (x, y) hvx. (so, i. o) , ,^,b 

(3 0, 1. 8) , ^-^fC (1 0, 4. 1) , ,^.D (0, 1 5) , ;^,E (0, 0. 
5) , AXJ^^.F (5 0, 0. 5) Xm-^ti^^mz^-z>Xm^nt=.^^ABCD 

mmzm.WiEFxmM^n^rm(D^i^mmmti^o. 5^T'^s®i±, 3ti<}:»jM 
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[0 0 3 0] 
[0 0 3 1] 

t.-r. mi<Dmm(Dmm}imm<D:^m^m^^r. 01 tc^-rj:e»tc, s^i 1 
jttc. A^y:7TMi2i:, vmmitm^mii^mi s^m^mm-t^. 

[0 0 3 2] 

#H^(Z)7K^aMi:?^*P^|g©M-^t>-ti:-epMM^fcife^#^«$:?^*p-r€>o 
[0 0 3 3] 

E2lC^b7t<fce)tC, ««MM7b^illS9 5 OTC-llg? O 0X:(D^C^3VNT, 

^^tiii, 11^8 0 0T;-e(Z)?^*P^S$:m^®fflJ!^-htc-r-£>:ii:*\ pMM-fbife^ 

[0 0 3 4] 

^^T% a3;^)^e>, pM4^#^i:bT||MKr^7^1 X 1 0^^cm"^jeAJi$:?t^ 
*r<5fc«?)JCti, a^?a^*^l8S8 0 0'ClC;feJ-t5?^*PJ^;K*'«. tK^^^^J)'^ 5 0 

30%, 1 0%, 2§tt;o%(Z)#'^ic, 2 5 ori/i^, i40x:y^. eir 

[0 0 3 5] 

lCi3t-j-S#H:^(?)7K^?gm^|i&8 0 0*ClCfett-5»«?^*P3^;S(Z)l5^$:^-r^*v 
[0 0 3 6] 
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ilLT, .^,0 (5 0, 2 5 0), ,^,P (3-0, 1 4 0 ) , ,^,Q ( 1 0 , 61), 
,^,R (0, 17),*S(0, 500), JkXJ^^T (50, 5 0 0) 4xS 
#,^JC<1: o Tffi^tlfcMJ^O P Q R S T|^-eM^$tl-5ffi-^*)-&§:^^-r S ^ il 

[0 0 3 7] 

a^ll^cli, ^-yT^reAmc.. sic, si, caAs^©^ 

S«i 1 i:-^®-hlc?^^'rsp§ff^fl:%^#^Mi 3i:®^ic, ^ffcM 
#f*i^*^i 1 ^G)^^®*&^^^^$:M3fn-rsfc*?)ic, IIIS4 o o-c—iifee o o 

[0 0 3 8] 
[0 0 3 9] 

MK-A°> hutrnmntiimmt^mx-t^ztiz^ i)mm.^^^:t.i)^x^ 

-So mi&umtLxit. iii&9 5 or—iiisi 2 0 orxD^H*^^* bv^„ 

3b^9 5 OTC J: y-fevNi:, p M^^bifei^^^M 1 3 ©?^^jg5gicfeVNT pM K- A 

> h f^yi^mtm^vx^mmt L^-r < »; , <£s^^ p M^^t^^^^flcM*^?^ 
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m^mhmtf^mmmm ^ -5 ^ ^ s „ 

[004 0] 

" P M^^fci^^^'flsM 1 3 tt, GaN^AlGaN, InGaN, InAlGa 
5 0'CJ«Ji®««l^^T'm^Ja;M^ttA^#e.*l^-rv%A l^Gaj.^N (0^x< 
[0 0 4 1] 

P^M^ti^^^^Ml 3® pMK-/n°> h^UTli, Mg^Zn, Gd, 
m VA s z: -e ^ S itmm^ ^ ic p M-e^ *^#e)tl-5Mg§:Mv^sz:i:*^ 
^f^LV>„ pMK-/a°> 1 X 1 O 1^ c m"^JBi_h-e 5 X 1 0 20 c 

*^^l-r^r^l*^M*LV^„ pMK-A> htgS*U X 1 O^^cm'^J; 

7?^*;, 5 X 1 O^Ocm'^J: y %ffi<^^^, P M K- A> b SrlStiltlC K- 
Lferfc{c@HbTpM^fl:i^4^^#:M 1 3 (Z)^^tt:)()«M< ^y, pM^^^*^# 

[0 0 4 2] 

0%@SCD}?Km$r-^tf:ii:*W^b<, 0%~3 O %g;^®;!fc*$:-^tf 

riijb'JS e>lc^?*bv>o liM*^5%<k V<g<;&Si:. j^^^®i?©M^«>v>r ^* 
1/ - 3 >*^igT-r r ^1 T p M^^fcife^^^M 1 3 <Z)^^14 ® ^Mt*^^ €> J; 
e>tC3&;»J. a.-:?, pM^^b%4^^#:Ml 3^cZ)pMF-/N°>h©^yji^ti^3()^ 

mmiZ ^Vf^ 7!<.miZ J: 5 p ^ F - >'^° > h (D^^mmtff^^ C S J: ^ t^^ T 

So 

[0 0 4 3] 

v^i:, pM^^l:#>^#fls^M;?)^e>^^7l)^flJiitLT^®o*gStt*'^^MbL^-r<'^ 
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[0 0 4 4] 

y r tsig**i£T L ^ -r < <5 75)^ -5 „ 

[0 0 4 5] 
[0 0 4 6] 

immm 1 ) 

[0 0 4 7] 

■S-T) l^®S®>J^;i/^*-tc«Sbfc^, 1 ©M^K^rJfi&l 0 0 OTCiiUT, 

[0 0 4 8] 

6 U >y T>^ — r 5:^4 y h;i//:$^, TM 

G^S^l4 0 ittmo 1 T^^&bT, »«1 1 <Z)^®_hlC, GaNA^eJ^-5A 
*y 7tM1 2 $:^&0. 0 3 yet m(Z>j?$-e?^^Lfco 
[0 0 4 9] 
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#2 0 0 0 — 2 1 2 3 5 6 

0 it* *m o lV:$)^, CpgMgSrJ^O. 2 ytt m o 1 l:^mVX. pMF-A 
y h-e$>SMg$: K-:/b7^G aN*^e>:&"5 pM^-ft^f^^^M 13$:, 7l^y 7 
tMi'2Ji{C, 2>tm®^^T'?^^Lfco r ® p M^>fbife^#f*:M 1 3 ® M g ^ 
Mtt*?J2 X 1 O^^c m"^T^o:t„ 3z:-C-v>-5;!Kil5!f>^®S^»icii, TMGhC 
p gM g i: $:^^b $ -^-g) fc«)®7K*:i?f X t>^«?)T V^ S = 
[0 0 5 0] 

r^lC, jKjS'g^^TMGilC PgMg ^©#^*&$:^lhbfe^, #H^:j{f X il b 

5:^4 y -vmv^ti^^. 1 1 (7)^^^ 10 5 or*^p>9 5 or; 

^r-^o. 5 4>T'i^r$-&:t„ 

[0 0 5 1] 

9 5 ot;*^e> 7 0 OTC^-e^i. z^xj^y^'&t^. :r.(Dm(Dm^i KDUmif^ 
^«i i©ia^*U 0 0XDjei^Tlc:&^*-e?^itiL;to 

[0 0 5 2] 

$:^»;mb> jK:J^bT — -y >^''$:^?-9Z:^:&<, 1 1 5: 5 mni:^(D:^^ $ 
CD^^y >'"lC^y mb, V a n d e r P a u w^lC J: €>/J^->n/^:^?l!l^$:m6 
bfcfc:i5, iE?L^^y T^i;g«l. 6 X 1 O^'^cm'^T'^y, <£«mT'B.^^ 
ft^;pM^^f^|£»A^?^^T-^:to ?^*|ItacD pM^^b#^^#:M l 3©iE?L=3p^y 

rmmiit. msiziB\^^xn&mm^miz^mLx^t^m2. oxio^*^cm"2 

Tfeo:ti:illM$ns<DT\ ???^PX@ic^i-tsiE?L^-vy Ta-^®m^f>$:*?j2 0 

[0 0 5 3] 

(IIJfeM2) 
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o 

[0 0 5 4] 

a«i 1 OD^I^S: 1 0 5 o"C3b^e> 7 o or;^-ej^i. i^-vmr^^tco z.(d^ 
, 1 0 5 o*c*^e>9 5 o-c^-ei^T-r-s^Dicj^o. 95 

OTCA^e) 7 0 ot:*i?I^T-r€>®ic*&i. 2^S:ML.fco :r.(Dm(Dmmi 

I cDia^:^^ 8 0 0TCCfetts?^MSiiJS^j2 1 or;/:$)-T^ofc„ 

[0 0 5 5] 

I I ©iS^*^ 1 0 0TcjsiLrc^s*-e?&spLfc„ 

[0 0 5 6] 

iE?L^^y ra^tt^4. 6 x 1 0 c m'^T-feo^^o 

m(D p SM>ft:«^^##:» l 3 ® iE?L^ ^ U rmm\%. m2. 0X10 m'^T- 

[0 0 5 7] 
(ifciiM 1 ) 

[0 0 5 8] 
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1 ©M^S: 1 0 5 Ot::&^P, 7 0 0r*T'^5. 6^T'I^T$-a::/^. 
>"S«1 1 0 5 0t:7&^e>9 5 0T:^7?|^Tf ^CDlC^l. 6:$^> 9 5 

0TCA^e>7 0 0"C^-e|^T-r-5<D{C^4. O^^rHUfco ^(Z)^<D^«1 

[0 0 5 9] 

1 0 0"CJgtTlC:&S*"e?#*PL/fco 

[0 0 6 0] 

■%:mmVtchZ.^. iE?L=^\r^ UT2g^«^2 X 1 0^^cm"^T% IgSJafeofc^ 
?^*Pla® P M^fbife^^^W 1 3 ®iE7L^-Y V Taig«, *52. 0X10 cm 

[0 0 6 1] 

[0 0 6 2] 
[0 0 6 3] 

ic, 7 > F->''®G a N;()^?>;&Slll c7)nMi^^^y KM2 2 ^, y>F-:/<Z)A 
1 G a N3b>e>^^l|2 CD nM^7^>y FM2 3 il. y > F-^<7) InGaNA>^^C 
'S^3l&M2 4i:. 7> K-y<Z)GaN7J)^e>;&Stfi^M2 5^, M g F- tl 
:tA 1 G a N7!)^e>^-5 pM^^^y F» 2 6 i:7{)^]l!Sr^a®$tlT«^$tlT V^So 
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[0 0 64] 

&.r. mm(D^z>izmm^tit=.myt^^yt-]^m^(Dmm:^miz^^^xMmir 

So 

[0 0 6 5] 

^, S«2 1 O OTCiibT, mmi^7.^4V^yh;vX^. :^m:ff 

[0 0 6 6] 

?jJcic, ««2 1 o o-cc-^ltbfe^^-e, =^-vUT??/:^i: bT 

T>^-T 4 U h;i//4>. TMG S:^ 8 0 it* m o 1 7?#fc$&LT, >^ 
y K- >''<Z)G a N*^e>^S|gl COnMi'^ry KM 2 2 0 . 5 fim(Dm^Xm^ 

[0 0 6 7] 

mi ©nM^^y FM2 2 5:?^^^, ««2 KT^^SM^Ji^l 1 O OTCtC-Bftif b 
fc^^T-, =^-vy r;«fXi:LT^m:3tfX$:^l b V h J}y/^^RZ:^7Kmi^:7.^m 

mo 1/4)-. -e#t$&LT, y > K-:;^(DA 1q Q5G aQ g5N*^e)^-5m2C?)nM 
i^^^y KM2 3 0. 0 5 a m®ff S-ejl^^Lifeo 
[0 0 6 8] 

||2(Z)nM^^y KM2 3 S:?^^^, TMG ilTM A®«j^$:ihi?), S« 2 1 
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(Du'm^mi 0 ox^iz^x^^y^-^. :r.<Dumizmwvx. ^^ur^xiiLx 
mo iV-^^' hvy^^ju^yp^jU (jg^T. TM I i:iiisia;-reo ) ^mi/imo 

i^(Dm^M2 4^0. 0 0 2 fimCOm^Xmmht^o 
[0 0 6 9] 

o IX^X^^LX. KD^l^^l 0 5 OX:iZ\aH-fX^U^-^t^tii^. T 

> K->^<Z)G aN7b^e>*:^cfi^M2 5 0 . 0 04 /i m<Dm^Xm^^i±t=., 
[0 0 7 0] 

SS2 lo^a^s^n 0 5 ox^izmhtc^. ^^vr-^::^in^xmmits:^^i 4 

hJV/^^. TMG$:4 0 itimo 1/5^. TM A ^ 3 a m o 1 /i)-, CpgMg?: 
O. 4^tmol/:$>, T'^fcJ^bT, Mg $! K-:/b:fcA 1 (J QgG aQ ggN^^P,;^; 
Sp^^/^vy KM2 6 $:0. 2 a mOD/S^ T'^:SSit;to 3®pM^^>y KM2 
6CDMgtg@tt;^8 X 1 0^^cm~^T'^o:/^c 
[0 0 7 1] 

pM^^^y K® 2 6 $:J^«^, TMGilTMAilC PgMgCD^j^^riL*?), # 
H^^J/XiibT, ^^^:^S:^1 4 D y h;i//^, >!K^;?fX$:^4 U 
, T>^-T$:f?l2 U ^y T'ML:&A^^, «=K 2 1 1 0 5 0 X: 

[0 0 7 2] 

^y h;i//:9-> T>^-T$:J^2 U ^y T'^b'&A'^ej, ««2 ICDUm^ 

9 5 01C*>^7 0 O-C^T'^l. 2^T'|^T$-ti::to r 2 1 (D?a^7b'? 

USB 0 OX:iZiBi-f ^'^m^mitm 2 l OX^/^X^-ot^o 
[0 0 7 3] 

S«2 1 (DiaS*^7 0 0*iC$:TIiIoT7b^e>, r y^^-T (Om^^W±\^X. # 
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1 0 01CJSATlC:^S^-e?^aJLfe^, ««2 1 mbfeo 

' [0 0 74] 

[0 0 7 5] 

ai-/5=->:5^*M<^S i Og^X^^ $:?^^$-Brfc„ -ebT, S iStt^T ^ > :n ^ > 
^SICJ;*;, pM^^^y KM2 6i:ifi^«2 5 ^:|§^M2 4 ^l|2©nM^^^y K 
M2 3 ^^\(J^xvm.^=^v KM2 2i:S«2 ICD— BIS 5:^1 m©gl$ T^M:©^ 
roIt3S^®^|oFtCfH^jb^oTB^5fe$i±T. 2 1 ®^ffi$:®ffi$-ft:t„ ^UT, 
:r h y yy^v'-f -il^^^lCj:*;, Mm$ii::fe««2 ICD^SJi©— ^IC, 0 
. 1 ittm^®T i O. 5 ittm^COAu $:^Mbfenfi[I«S2 8 

■fr^m, -7* hy V^y^>'^-i:^,«SS{CJ:U, P^^^^^y KM2 6©^®J:(Z) 
JSt^^MtC. 0. 3 iCtm^WP t 21 O. 5 jttm^® Au 2l*^e>^S pffi[I«@2 7 

[0 0 7 6] 

Z:®^, a«2 l®«ffiS:Wlgbr 1 0 0 Mm^M(D^^lCM^L, XiJ7^^ 
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